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ABSTRACT

Author: Busse, Rebecca, L. MS
Institution: Purdue University
Degree Received: August 2018
Title: Evaluating the Effects of Education on Student Knowledge, Attitudes, and Behavior
Regarding Food Waste
Major Professor: Williams, Rod N.
Food waste is a growing global environmental, economic, and social issue. One proposed
method for reducing food waste is to increase awareness through education. This study is the first
to evaluate the effects of environmentally focused lesson plans on student knowledge, attitudes,
and behavior regarding food waste. The study was conducted with second and fifth grade
classrooms in two Indiana elementary schools. Student responses were assessed using pre/post
surveys and interviews, and by measuring student plate waste. Teacher interviews were also
conducted to determine existing perceptions and uses of food waste education in the classroom,
and to assess reactions to educational material. Results showed that the lesson plans were effective
at increasing student knowledge about the environmental effects of food waste and solutions to
food waste. Post-education, students were more likely to mention communication as a solution to
food waste. Attitudes did not change significantly from pre to post-education. Additionally,
weighing plate waste in front of students was shown to be an effective way to reduce plate waste
in cafeterias. Change in reported behavior was correlated with plate waste reduction, indicating
that solutions from the lessons were successful at helping students reduce their plate waste.
Students with greater perceived control seemed to respond more significantly to the intervention
and change in perceived control was correlated with change in behavioral intention. Lastly,
teachers were more likely to implement food waste education in their classrooms in response to
this intervention. Future studies should control for differences in demographics and use longer
interventions with larger sample sizes of students.

Keywords: Educational program, environmental education, plate waste, pre/post intervention,
teacher response, Reasoned Action Approach, Knowledge Attitude Behavior model
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EVALUATING THE EFFECTS OF EDUCATION ON STUDENT
KNOWLEDGE, ATTITUDES, AND BEHAVIOR REGARDING FOOD
WASTE

Introduction
Food waste, defined as edible food that is thrown away or discarded, is a growing problem
both nationally and globally (Buzby and Bentley, 2016). United States consumers alone waste 90
billion pounds of food annually (Buzby et al., 2014) making this group the largest contributors to
food waste (Parfitt et al., 2010). Environmental impacts of food waste include the use of 25% of
our global freshwater and 40% of U.S. land to produce food that will largely be wasted (Hall et
al., 2009; USDA, 2014). Increased demand for agricultural land results in the destruction of
wildlife habitat, reduction of biodiversity and overall ecosystem health. Once in landfills, food
waste negatively affects water quality, wildlife, and contributes to climate change. Food waste
concerns resulted in the U.S. Food Recovery Summit in 2015 where stakeholders set a goal of
reducing food waste by 50% in 2030 (EPA, 2015). Stakeholders identified reducing food waste
through education as a critical component that needed to be addressed (EPA, 2015). As such, food
waste education is a new topic of research that requires further exploration to determine the most
successful programs and educational practices.
Until recently, U.S. schools have been among the least targeted yet most desirable venues
for food waste education. Schools spend roughly $1 billion on wasted food annually, roughly 26%
of the U.S. school food budget (Cohen et al., 2013). Indeed, food waste makes up the largest
component of the school waste stream (Minnesota Pollution Control Agency, 2010). Despite this
national problem of food waste in schools, there are very few resources available to teach students
about food waste, and there are limited publicly available lesson plans to teach elementary school
students about food waste from an environmental perspective. Moreover, there are no studies on
the effects of food waste educational material on students’ knowledge, attitudes, and behaviors.
Herein, an intervention was conducted at two Indiana elementary schools to assess the impact of
education on student knowledge, attitude, and behavior (reported, observed, and intentions)
regarding food waste. The effects were measured with student surveys and interviews in control
and treatment second and fifth grade classrooms, and by weighing student plate waste in cafeterias.
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Teacher interviews were also conducted to determine existing perceptions and uses of food waste
education in the classroom, assess their reactions to the curriculum, and their likeliness to
implement the educational material.
Literature Review
Fishbein and Ajzen’s (2010) Reasoned Action Approach (RAA) states that beliefs and
backgrounds influence attitudes, social norms, and perceived control, which precede intentions,
which lead to behavior change. Based on this model, it is important to account for individual
backgrounds when targeting behavioral intentions and behavior change. As such, before we can
influence attitudes, social norms, and perceived control, it is necessary to transform beliefs.
Additionally, the Knowledge-Attitude-Behavior (KAB) model originally used by Miller et al.
(1990) assumes that knowledge, attitude, and behavior influence each other in different ways, so
it is important to measure all three variables when conducting studies on behavior change
(Schrader and Lawless, 2004). By combining the two of these approaches in an environmental
education intervention, we should be aware of differences in participants’ backgrounds and focus
on changing beliefs as well as attitudes, social, norms, and perceived control, to then inspire
behavioral intentions and eventually behavior change.
Environmental education (EE) is defined as “a process that allows individuals to explore
environmental issues, engage in problem solving, and take action to improve the environment”
(EPA, 2016). Reflective of the KAB model, when youth learn about their environment early in
life, that knowledge leads to concern for environmental protection and positive environmental
attitudes later in life (Strong, 1998; Carrier, 2009; Hungerford and Volk, 1990; Zelezny, 1999).
Also in line with the RAA and KAB model, these positive attitudes are fundamental in encouraging
the adoption of environmental practices (Zelezny, 1999). Formal education, including school
programs and documentaries, are significant contributors to environmental knowledge and
concern (Wilson, 2000), but Hungerford and Volk (1990) suggest that knowledge and awareness
of an environmental issue is not enough to cause change. They suggest that effective EE must
instill a sense of ownership and empowerment over the issue to create change (Hungerford and
Volk, 1990). This reflects the emphasized importance of perceived behavioral control in the RAA
(Fishbein and Ajzen, 2010). Moreover, environmental education has been shown to improve
academic performance in other subjects as well as improve physical and mental health, focus,
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cognition, positive attitudes, a sense of connection between people, and lower stress and anxiety
(Project Learning Tree, 2017; University of Minnesota, 2016).
Despite the positive effects of EE, many instructors perceive barriers to implementing EE
in their classrooms. Some examples include lack of time, materials, funding, and confidence in
teaching EE (Ham and Sewing, 1988). Some teachers fear that the nature of EE, requiring students
to be independent and changing the role of the instructor from lecturer to organizer, will make
classroom management more difficult (Wilson, 2000). There have been no studies focused on the
perceived barriers instructors have teaching about food waste and its concomitant impacts on the
environment. However, the known barriers to EE may be minimized by providing free standardsbased curricula (e.g. the Nature of Teaching (www.purdue.edu/nature)) that requires minimal
inexpensive materials and comes with easy-to-use instructions.
There is very little research currently available on the effects of food waste education on
student knowledge, attitudes, or behavior. There have been a series of studies conducted in Korea
where researchers developed a nutrition curriculum that also included food waste education (Jeung
et al., 2008; Kim et al., 2007a; Kim et al., 2007b). Although the education did not focus on
environmental consequences of food waste, one of these studies asked students whether they
believed that “food waste pollutes the earth” and found significantly more positive responses to
this question in response to their curriculum (Kim et al., 2007a). They also found that students
wasted less food despite the education not being solely centered around food waste (Kim et al.,
2007a). This provides evidence that education more focused on food waste could be successful at
increasing positive attitudes about food waste reduction, thereby further reducing student plate
waste in schools. Furthermore, Parfitt et al. (2010) showed that increased consumer value of food,
awareness of the food supply chain, and knowledge of the environmental impacts of food waste
has the potential to reduce consumer food waste. As such, curriculum designed using the KAB
model and RAA should be ideal strategies to address the substantial knowledge gap in what
students know about the environmental impact of food waste. Indeed, Qi and Roe (2016) found
that only 58% of participants they surveyed knew of the environmental impact of food waste.
When creating lessons targeting food waste, it is important to illustrate preferred solutions
and encourage people to take action on food waste as outlined in existing literature (EPA, 2016).
The most preferred method of dealing with food waste is source reduction (EPA, 2014) or reducing
food waste before it happens. There are two approaches to accomplish these goals: 1) school
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policy, and 2) classroom education. Some policies that schools can adopt to reduce food waste are
to let kids taste test foods, to allow students to keep uneaten food like fruit for after school, have
students eat breakfast in the classroom, have recess before lunch, provide self-serve and on-the-go
meal options, have share tables where students can donate unopened food to other students, and
get students involved with donating leftover food to food pantries (WRAP, 2016; Food and
Nutrition Service, 2016). Directors of food service in schools say that student food waste can be
reduced by allowing more time to eat and cutting up fruits and vegetables so they are easier to eat
(Pew Charitable Trusts, 2014). Jeung et al. (2008) recommended improving the cooking methods,
changing portion sizes, weighing leftovers, and “requesting cooperation to educators” (food waste
education) to reduce food waste.
Some educational methods for reducing food waste are to reward students for trying new
foods (i.e. with stickers) and instilling value in trying new things (WRAP, 2016; Food and
Nutrition Service, 2016). Directors of food service in schools say that student food waste can be
reduced with nutrition education (Pew Charitable Trusts, 2014). Teachers can also present ways
that students can reduce waste by using parts of food that we normally would not (like potato peels
and carrot greens) (Warner and Bloom, 2015). Warner and Bloom (2015) recommend conducting
a group activity where students eat an entire apple (minus the seeds), or an entire kiwi, or an
unpeeled carrot, and propose conducting an activity encouraging students to eat “ugly” food, like
misshapen tomatoes, and teaching students that bruised and blemished produce is still tasty and
often sweeter. They also recommend blind taste tests for “ugly” vs. “pretty” produce and
recommend teaching students that overripe fruit can be used in smoothies and baked goods
(Warner and Bloom, 2015). Extending beyond the classroom, teachers can help parents form
positive attitudes toward school lunches and encourage adults to try new foods with students
(WRAP, 2016; Food and Nutrition Service, 2016). Weisenberger (2014) suggests having children
try old foods in new ways and encourages parents to expose children to new foods while explaining
the taste of the foods to lower any anxiety the child has toward trying new things. These studies
act as guides to creating much needed environmental and solution-based food waste education that
may be successful at reducing student food waste and increasing knowledge and positive attitudes
toward food waste reduction.
Analysis for studies assessing knowledge, attitude, and behavior typically involve the use of a
pre/post assessment (Schrader and Lawless, 2004). Herein, I use pre/post surveys, interviews, and
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food waste audits to assess the efficacy of an environmentally-focused food waste education
intervention. The objectives of the study were threefold. First, does education increase student
knowledge, positive attitudes, and behaviors regarding food waste? Second, does education lead
to reduced student plate waste? Third, are teachers more willing to implement food waste
education in their classrooms in response to an education intervention? Collectively, these student
and teacher response data can be used to guide future food waste education and research and justify
the need for food waste education in schools.
Methods
Participants
This study was conducted in two Indiana elementary schools: School 1 and School 2.
School 1 was suburban with a 48% rate of free/reduced lunch and a student-teacher ratio of 24:1.
School 2 was rural with a 39% rate of free/reduced lunch and a student-teacher ratio of 19:1.
Within each school, two second and two fifth grade teachers volunteered their classrooms to
participate in the study (n=8). One classroom from each grade level was selected (based on
schedule availability) to be the treatment classroom, and the other was made the control classroom.
The Purdue University Institutional Review Board approved the study protocol #1703019012A001
and students were given up to three weeks to return signed student assent and parent consent forms
to participate in the study. There were 113 student participants across all eight classrooms.
Education Intervention
The treatment classrooms received the intervention in the form of three one-hour lesson
plans, delivered in the classroom over the span of one week. Lessons delivered in classrooms have
been shown to be more effective at encouraging behavior change than EE delivered in nontraditional settings (workshops, field studies, nature camps) (Zelezny, 1999). All lessons
(Appendix A) used in this study are a part of a series of lesson plans created by myself and students
at Purdue University and published on the Purdue Nature of Teaching website
(www.purdue.edu/nature). The three selected lessons (Appendix A) were chosen to provide
solutions to food waste (EPA, 2016), increase student value of food, awareness of the food supply
chain, and knowledge of the environmental impacts of food waste (Parfitt et al., 2010). Lesson one
introduced students to the problem of food waste and the environmental effects of food waste,
focusing on increasing student knowledge of the connection between food waste and the
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environment. Lesson two taught students food waste reduction strategies for home and school,
focusing on increasing student knowledge of reduction behaviors and perceived control over food
waste reduction. Students were given infographics to take home after this lesson. Lesson three
focused on increasing positive attitudes toward trying new and ugly foods to reduce food waste
(WRAP, 2016; Food and Nutrition Service, 2016; Bloom, 2015). All three lessons focused on
improving student attitudes toward food waste reduction. Moreover, all lessons incorporated core
standards from second through fifth grade, involved reflection, collaboration, discussion, and
hands-on activities. Hands-on lessons are shown to be most effective at encouraging environmental
behavior change (Zelezny, 1999). Science standards were more fitting to fifth grade than second
grade, but it was important to design curriculum for younger students as well as older students
because younger students have been shown to waste more food (Niaki et al., 2017). All lessons
were delivered by the same educator (i.e. Rebecca Busse) to account for differences in delivery.
The only differences in the lesson delivery between grades was that second graders were not
required to perform the multiplication equations for one activity (Nature’s Bill for Food Waste,
Lesson 1, Appendix A), and they required additional time to explain climate change before the
Methane Game (Lesson 1, Appendix, A).
Survey
An online survey was designed (Appendix B) in Purdue Qualtrics (Qualtrics, Provo, UT)
to measure the effects of the education intervention. The survey consisted of 26 questions that
either used a seven-point Likert Scale from “Strongly Disagree” to “Strongly Agree” with an “I
don’t know” option, or a five-point Likert Scale from “Never to “Almost Always”, with an “I don’t
know” option for (self-reported) behavior questions. The seven-point Likert Scale was used to
allow students to report their level of agreement with the questions presented to them (Krosnick
and Presser, 2010). The five-point Likert Scale was designed to measure the frequency at which
students participated in the behaviors. Additionally, fifth grade students were asked three freeresponse questions to define food waste and to list ways to reduce food waste at home and school.
Second grade students did not have free response questions given their limited typing experience.
The survey items were developed based on responses to pilot student interviews with a third, nonparticipating Indiana elementary school. Questions were also based on lesson objectives
(Appendix A), and the study goals, which were founded in the RAA and KAB model. Seven and
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five-point Likert scales were used because larger scales typically increase internal reliability within
subscales (Nunnally, 1967; Cox, 1980). However, no studies have been conducted to determine
the effectiveness of seven-point Likert scales with children. Some questions remain whether
younger students can have difficulty answering abstract questions (such as self-reported attitudes
and behaviors) on a Likert scale, whereas older students are typically able to answer these abstract
questions (Mellor and Moore, 2014). Furthermore, “I don’t know” was always a possible question
response because accuracy has been shown to decrease when youth are forced to choose between
yes/no answers (Gordon and Follmer, 1994; Peterson et al., 1999).
Survey items could be divided into five clusters: knowledge, attitude, behavior, behavioral
intention, and knowledge perception. Knowledge questions asked students to report on their
knowledge of food waste (e.g. “Food waste affects wildlife”). Attitude questions asked students to
report on their attitudes toward reducing food waste (e.g. “Reducing food waste is easy”). Behavior
questions asked students to report on the frequency that they perform a behavior (e.g. “I finish my
fruit”). Behavioral intention questions asked students to report on the likeliness that they would
perform a specified behavior (e.g. “I plan to reduce my food waste at school”). Knowledge
perception questions asked students to report on their perceived knowledge of food waste reduction
strategies (e.g. “I know many ways to reduce food waste at school”).
All participating students completed surveys in their classroom or a computer lab before
and after the intervention, regardless of whether their class received the intervention. All students
were given unique numeric identifiers (ID) to enter in the online survey to ensure confidentially
of individual responses. Students were guided through the survey step by step and recommended
that they only answer “I don’t know” if they do not understand part of the question (e.g., some
students did not understand the concept of climate change or composting). Percent “I don’t know”
responses are reported in Table 1.
Survey Analyses
Survey question clusters were determined based on an exploratory factor analysis
conducted post-data collection and researcher decision-making to match research goals.
Cronbach’s alphas (α) for internal reliability within question cluster ranged from 0.657 to 0.693,
which could be considered moderately reliable (Hinton et al., 2004). All questions that lowered
the Cronbach’s alpha were dropped from their cluster and analyzed separately, as individual
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questions. These nine individual questions were not discarded from the analyses because they
directly correspond with topics covered by the lesson plans.
Survey responses were analyzed using SPSS (version 24.0; Chicago, Illinois). “I don’t
know” answers were coded as zeros instead of missing responses to account for small sample sizes
and because survey participants can sometimes answer “I don’t know” to avoid answering what is
perceived as a socially undesirable response (Cronbach, 1950, p. 15). Independent-samples t-tests
were performed to assess differences in mean pre-education survey scores between control and
treatment groups (e.g. School 1 second grade treatment vs. School 1 second grade control, etc.).
The same statistical tests were conducted for post-education survey scores and change in survey
scores (post minus pre-education). Mann-Whitney U tests were conducted to assess differences in
change in percent "I don't know" between control and treatment groups (Table 1). Pearson’s
correlations were conducted between survey responses (Table 2). The results of these tests would
indicate whether knowledge, attitudes, or perceived control were correlated with behavioral
intentions or reported behavior change. Free-response questions from fifth grade surveys were
analyzed by creating a code book (Table 3), quantifying the number of accurate responses per
individual pre and post-education, and comparing mean change in number of accurate responses
(pre minus post-education scores) between treatment and control groups using independentsamples t-tests.
Student Interviews
Semi-formal interviews (Appendix C) were conducted with select students to account for
variation in student survey responses. Questions were related to student knowledge, attitudes, and
perceived control over food waste. Students were selected to be interviewed pre (n=17) and posteducation (n=18) using maximum variation sampling (Patton, 1990). Upper and lower-scoring
students were chosen based on total survey score. The highest and lowest scoring students were
interviewed. Therefore, interview data can only be generalized within upper and lower survey
score groupings and not to entire classrooms or grades. If multiple students scored the highest or
lowest in one classroom, both/all of those students were interviewed. It was possible for students
to be interviewed pre and post-education (n=3).
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Teacher Interviews
Semi-formal interviews were conducted with all participating teachers pre-education
(n=8; Appendix D) and with treatment group teachers post-education (n=4; Appendix E).
Questions pre-education were related to teachers’ existing perceptions of and use of food waste
education. Questions post-education were related to teachers’ perceptions of and likeliness to
implement the lessons delivered.
Student and Teacher Interview Analyses
Student and teacher interviews were audio recorded, transcribed in Express Scribe, and
coded in NVivo11Pro (NVivo qualitative data analysis Software; QSR International Pty Ltd.
Version 11, 2017). Notes were taken during interviews and used to determine initial nodes for
coding. A codebook (Table 3) was created to document accurate or positive responses to student
interview questions. Two cycles of coding were performed to increase intracoder reliability
(Saldana, 2009). Methodology triangulation among student surveys, student interviews, and
teacher interviews, was used to increase accuracy (Kennedy, 2009). Frequency tables were created
based on positive/accurate responses to compare frequencies between groups, as in Morgan
(1993). This study compared frequencies within upper and within lower scoring groupings,
between control and treatment groups, between grades, between pre and post-education scores,
and between upper and lower scoring student responses.
Plate Waste
All participating students’ plate waste was weighed in school cafeterias for three days
before and three days after education was delivered to create an average plate waste weight for
each individual participant. All students were given name badges with their ID and were required
to bring their plate waste to be weighed after they were finished eating lunch. Plate waste was
weighed by taring an empty tray on a gram scale and placing uneaten food and drink items on the
tray. Food packaging was removed before weighing items but not drink packaging, to avoid mess.
Sack lunch plate waste was weighed only if it was being thrown away. Plate waste weight and
student ID was recorded, as well as notes on what was for lunch that day (Appendix F). Plate waste
was physically as opposed to visually measured to obtain the most accurate plate waste weight
measurement (Buzby and Guthrie, 2002; Hanks et al., 2014).
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Plate Waste Analyses
Plate waste data were analyzed in SPSS. Independent-samples t-tests were performed to
assess differences between control and treatment groups (e.g. School 1 second grade treatment vs.
control, etc.). The same tests were conducted for post-education and change in plate waste (pre
minus post-education waste). Pearson’s correlations were conducted between change in plate
waste and change in survey scores to determine which factors led to plate waste reduction.
Results
Survey
Pre/Post
In general, there were minimal differences between control and treatment groups preeducation and larger differences between groups post-education. Out of 28 comparisons (five
clusters and nine individual questions pre and post-education) nine came out significant. Preeducation, School 1 second grade treatment group had significantly greater knowledge perception
than the control group (p=0.038) whereas the School 2 fifth grade treatment group had significantly
greater knowledge than the control group (p=0.033; Fig. 1). Post-education, School 2 fifth grade
treatment group had significantly greater knowledge (p<0.001), attitude (p=0.001), behavior
(p<0.001), and behavioral intention (p=0.001; Fig. 2), and significantly greater scores stating they
“know food waste affects climate change” (p=0.001) and their “family composts” (p=0.009; Fig.
3) than the control group. The School 1 second grade treatment group had significantly lower posteducation scores stating they “do not throw away sack lunch leftovers” than the control group
(p=0.006; Fig. 3).
Change
Change in survey responses varied by school and by grade. The School 1 second grade
treatment group had significantly greater positive change in knowledge (p=0.049), significantly
less positive change in attitude (p=0.030; Fig. 4), and significantly less positive change in reporting
they “like trying new foods” than the control group (p=0.043; Fig. 5). The School 2 fifth grade
treatment group had significantly greater positive change in attitude (p=0.001), behavior (p=0.039;
Fig. 4), and in reporting that they “like trying new foods” (p=0.024), their “family composts”
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(p=0.023), and they know “food waste affects climate change” (p=0.002), than the control group
(Fig. 5). Mann-Whitney U tests showed that there were no significant differences in change in
percent “I don’t know” between control and treatment groups. Percent “I don’t know” is reported
for each question for control and treatment groups pre and post-education in Table 1.
Pearson’s correlations were conducted to determine whether knowledge, attitudes, and
perceived control were correlated with reported behavior and behavioral intentions. Results of
these tests (Table 2) showed that reported behavior was correlated with “I like trying new foods”
in School 1 treatment fifth grade (r=0.820, p<0.001) and School 2 control second grade (r=0.596,
p=0.015). Behavioral intention was correlated with knowledge perception for School 1 control
second grade (r=0.837, p=0.001), School 1 control fifth grade (r=0.563, p=0.002), and School 1
treatment fifth grade (r=0.679, p=0.003).
Fifth Grade Free-Response Questions
There was some confusion as to what food waste is between groups at both schools pre and
post-education, particularly in treatment groups. Although not significant, treatment groups had
greater increase in number of responses to “what are some ways to reduce food waste at home?”
and “school?” than control groups across both schools. Treatment groups, especially in School 2,
were more likely to reference ways to reduce food waste from the lesson plans such as
communicating with cafeteria staff or the person who packs their lunch about what they like to eat
and how large a portion they would like.
Student Interviews
Student interview responses provided insight into student survey responses. In general,
upper-scoring fifth grade treatment groups experienced increases in knowledge from pre to posteducation, whereas lower-scoring groups did not. Particularly, more upper-scoring students
understood the concept of food waste post-education. This corroborates the free-response fifth
grade survey responses that lower-scoring students showed some confusion over what food waste
is. Additionally, fifth grade students experienced a greater increase in knowing the connections
between food waste and the environment in response to treatment than second grade students.
Perceived control was greater in fifth grade than second grade in all groups pre and post-education,
in upper and lower scoring groups. All treatment group students were more likely to mention
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communication as a solution to food waste and knew more solutions to food waste at home and
school than control groups post-education. The latter corroborates the fifth grade free responses
which showed that treatment group students knew more solutions to food waste post-education.
There were no significant differences in attitude toward food waste between pre and posteducation, between grades, or between upper and lower-scoring groups.
Teacher Interviews
Pre-education teacher interviews revealed that no instructors were currently teaching about
food waste in their classroom, and that academic standards and time restrictions were barriers to
teaching about food waste (Table 4). Teachers did not know whether students were learning about
food waste outside the classroom but assumed they may be learning about food waste in the school
cafeteria or at home. However, all fifth grade teachers recalled experiences with students who
attended a YMCA program called Camp Tecumseh, where plate waste is weighed in front of
students. Through this experience students wasted less food in response to seeing their food
weighed. Fifth graders at School 1 had visited the camp earlier that fall, and fifth grade teachers at
School 2 planned to attend later that spring. Post-education teacher interviews revealed that all
teachers appreciated that the food waste lessons were hands-on and engaging (Table 5). Some
teachers mentioned that they were more likely to use the lessons after they had seen them
demonstrated. Some also mentioned they would have to shorten the lessons or use activities standalone to account for time restrictions in the typical school day.
Plate Waste
Plate waste was reduced from pre to post-education in all groups (Fig. 6), however not as
a result of the education intervention. There were no significant differences in plate waste between
control and treatment groups pre or post-education. Similarly, there was no difference in change
in plate waste between control and treatment groups (Fig. 6).
Pearson’s correlations revealed some relationships between change in plate waste and
survey scores (particularly for treatment groups) (Table 2). Plate waste weight change was
significantly and positively correlated with change in reported behavior for School 2 treatment
second grade (r=0.681, p=0.021) and School 2 treatment fifth grade (r=0.681, p=0.021). It was
also correlated with “my family talks about food waste” in School 2 control second grade (r=0.617,
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p=0.011), School 2 treatment second grade (r=0.721, p=0.012)., and School 2 treatment fifth grade
(r=0.721, p=0.012).
Discussion
This study fills a gap in existing literature two-fold: by creating much needed
environmental food waste lessons to combat the lack of knowledge of environmental effects of
food waste (Qi and Roe, 2016), and by measuring the effects of the education. Although education
is listed as a possible solution to food waste (EPA, 2015), educational resources for elementary
classrooms are lacking. To our knowledge, this study was the first to quantify the effects of
environmentally-focused lesson plans on elementary student knowledge and perceptions of food
waste and attempt to link those to physical plate waste. Results of this intervention varied by school
and by grade, but with some consistencies across all treatment groups.
Survey results showed that all treatment groups experienced greater increases in knowledge
than control groups, though only significant for School 1 second grade. Although knowledge gain
was one of the only consistent responses to treatment, knowledge change could be the first step
toward behavior change (Miller et al., 1990). Further changes might require a longer intervention
and larger sample size. Bogner (1998) recommended environmental education that lasts at least a
week long for significant behavior changes, whereas this intervention only lasted three days.
Secondly, there were only about ten students per classroom who participated in the study, and
sufficiently large sample sizes are necessary to obtain significant results for experimentally
different populations (Patel et al., 2003). For future studies it could prove valuable to research a
larger sample of students (e.g. an entire grade level or entire school). It may also prove valuable
to assess student interest and value of food waste reduction in response to the intervention. The
Expectancy Theory of Motivation states that increased interest leads to increased task value
(Eccles, 1983; Renninger, 2000). Based on this theory, if the intervention were to increase
students’ interest in food waste and waste reduction, students’ value of food waste reduction and
motivation to reduce food waste would also increase.
Interview results showed that students in all treatment groups were more likely to mention
communication as a solution to food waste. This is consistent with a study by Williams (2011)
which showed that students were more likely to teach others about recycling after an education
intervention. A literature review by Ballantyne (1998) found that students frequently communicate
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environmental information to adults. The study names students the “catalysts” of environmental
education (Ballantyne, 1998). This could mean that teaching students about food waste is an
effective means to transfer knowledge among students and beyond the school. To this end, it may
be beneficial to create lesson activities to facilitate peer teaching. Additionally, communication
may have led to students in control groups learning about food waste through their peers or
perceiving that food waste reduction is the social norm. As illustrated by the RAA, perceived
norms greatly influence behavioral intentions, which influence behaviors (Fishbein and Ajzen,
2010). This, coupled with researcher presence during weighing, may have led to control group
students reducing their plate waste from pre to post-education and experiencing similar increases
in certain survey responses.
Overall, lessons were successful at increasing student knowledge of solutions to food waste
(all students) and knowledge of the environmental effects of food waste (mainly fifth grade). Since
treatment group students knew more solutions to food waste post-education than control group
students, this suggests that the lessons used in the intervention did satisfy the goals of empowering
students by providing solutions to food waste, as suggested by the EPA (2016). Although fifth
grade students experienced greater increases in environmental knowledge of food waste, some
second graders, as exhibited by student interviews, also retained environmental knowledge from
the lessons. According to interview data, it seems that knowledge of environmental effects of food
waste was a cause of variation between upper and lower-scoring fifth grade students, but not
second grade students. It may be that second graders did not retain as much environmental
knowledge as fifth graders because fifth graders have a greater understanding of human effects on
the environment than second graders due to state standards (National Governors Association
Center for Best Practices & Council of Chief State School Officers, 2010). It is proposed that
education focused on increasing knowledge and changing behaviors may be more fitting for
students over 11 years (Liefländer et al., 2013). To this end, it may be beneficial to create similar
education for older students to utilize their greater understanding of more advanced environmental
topics.
The School 2 fifth grade treatment group experienced the most significant and positive
responses to the treatment. This group showed positive changes in attitude, behavior, in reporting
that they “know food waste affects climate change”, their “family composts”, and “like trying new
foods”. This directly reflects lesson content in that Lesson 1 teaches about the environmental
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effects of food waste (including climate change); lesson 2 teaches solutions to food waste
(including composting), as proposed by the EPA (2016); and lesson 3 encourages students to try
new foods, addressing pickiness (Appendix A). Pickiness, which is greatest in young children
(Dovey et al., 2008), can stem from lack of enjoyment while eating, which can stem from
controlling environments (parents forcing kids to eat food they do not want to eat) (Van der Horst,
2012). To this end, it is valuable that Lesson 3 allowed students to “pick on” their food, reinforcing
the point that it is fine to not all like the same foods (Appendix A).
It is important to consider participant differences when comparing schools and grade levels,
as backgrounds and skills can influence factors leading to behavior change (Fishbein and Ajzen,
2010). Recall that School 1 was suburban with a 48% rate of free/reduced lunch and a studentteacher ratio of 24:1. School 2 was rural with a 39% rate of free/reduced lunch and a studentteacher ratio of 19:1. In this study, treatment group students in School 2 experienced more positive
changes in survey score than students in School 1. For example, students in School 2 fifth grade
had a significantly positive change in students reporting that they “like trying new foods”, whereas
students in School 1 second grade experienced a significantly less positive change than their
control group. Daniel (2016) showed that food insecure families are less likely to expose children
to healthy foods to avoid the risk of food and monetary waste. Since School 1 had a greater
proportion of free/reduced lunch eligible students, this could explain why students in School 1
experienced less positive change in reporting they “like trying new foods” than School 2. Younger
students also tend to be less willing to try new foods than older students (Dovey et al., 2008),
which might explain why School 2 second grade did not respond as positively as School 2 fifth
grade. Additionally, Karoly et al. (2005) reported that interventions are more successful in
classrooms with low teacher to student ratio, which was exhibited by School 2. To the best of our
knowledge there have been no studies on the differences between rural and suburban populations’
food waste or their perceptions of food waste, so this may be a topic for further study. In general,
fifth graders in both schools responded more positively to the treatment than second graders.
There were some general correlations between change in survey responses and change in
plate waste. Change in reported behavior and reports that “my family talks about food waste” were
both correlated with a reduction in plate waste for both treatment groups in School 2. This confirms
that self-reported behaviors that were measured with the survey instrument were linked with
amount of student plate waste, at least in School 2. It also confirms that it is important to reach
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students at home such as with infographics, and through parents to influence their food waste at
school. Some reported methods for reducing student food waste through parents are for parents to
have positive attitudes toward school lunches (WRAP, 2016; Food and Nutrition Service, 2016),
and for parents to expose children to new foods, explaining the taste of foods to them to lower any
anxiety the child has toward trying new things (Weisenberger, 2014). Additionally, change in
behavioral intention was significantly correlated with knowledge perception in three cases. This
corroborates the RAA which states that perceived control is linked with behavioral intention
(Fishbein and Ajzen, 2010). For this study, knowledge perception can be seen as a factor of
perceived control. Recall that knowledge perception survey questions are worded as such: “I know
many ways to reduce food waste at home” and “school”. Increased confidence in one’s abilities to
perform a behavior leads to increased likeliness of implementing the behavior (Fishbein and Ajzen,
2010).
Additionally, perceived control was a possible source of variation between grades.
Interview results showed that upper and lower-scoring fifth grade students had greater perceived
control over food waste than second grade students. Since students experienced little change in
perceived control from pre to post-education, it is likely that in some cases it was a pre-existing
condition. Since perceived control is integral to behavioral intention and behavior change
(Hungerford and Volk, 1990; Fishbein and Ajzen, 2010), it may be that having a foundation of
perceived control could increase the likeliness of students adopting food waste reduction
behaviors. It should be noted that knowledge perception did increase from pre to post-education,
though not significantly, so the intervention did lead to a slight increase in perceived control over
reducing food waste.
Similar to Jeung et al. (2008) and teacher reports of Camp Tecumseh, our results show that
weighing plate waste in front of students reduces plate waste. However, since reported behavior
change was the only factor consistently correlated with change in plate waste and reduced waste
was not unique to treatment groups, we cannot say that the reduction in waste is purely in response
to the intervention. It is likely that weighing plate waste in front of students confounded the
possibility of measuring the effects of the intervention. To overcome this in future studies it is
recommended to seek alternative methods of measuring individual plate waste, such as by
collecting trays unknown to the participants, as in Cohen et al. (2013) and Nichols et al. (2002).
Alternatively, visual plate waste methods such as those tested by Hanks et al. (2014) can be 90%
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as effective as physically weighing plate waste, while reducing the time required to collect data,
allowing trays to be collected unknown to participants, and addressing the barrier of researcher
presence.
Lastly, teachers were more likely to use the lessons after seeing them demonstrated. This
corroborates the benefits of demonstrating new resources to teachers in settings such as
development programs as found by Birman et al. (2000). Birman et al. (2000) found that teachers
engaged in active learning where they not only observe but participate in activities are more likely
to implement those activities in their classroom. Therefore, it is possible that if food waste
educational resources are not only demonstrated but involve teacher participation, teachers would
be even more willing to incorporate the lessons into their curriculum.
Summary
Food waste education research is a new topic that is needed to determine the most effective
methods for teaching about food waste. Based on our results we conclude that environmentally
focused lesson plans are effective at increasing student knowledge about the environmental effects
of food waste and solutions to food waste. More students believed that communication was a
solution to food waste in response to this intervention. We found that students with greater
perceived control over food waste responded more strongly to the intervention. Additionally,
weighing plate waste in front of students was shown to be an effective way to reduce food waste
in cafeterias. Concurrent with the Reasoned Action Approach, results showed that there were some
correlations between behavioral intention and perceived control. Change in reported behavior was
correlated with plate waste reduction, indicating that solutions from lessons were successful at
helping students reduce their plate waste. Lastly, teachers were more likely to implement food
waste education in their classrooms in response to this intervention. One shortcoming of this study
is that we cannot be certain as to the source of variation in survey responses between schools or
between grades. To this end, further research controlling for student demographics would be
beneficial. Future studies should use longer interventions with larger sample sizes of students.
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Figure 1: Comparison of pre-education student attitude, behavior, behavioral intention (BI),
knowledge, and knowledge perception (KP) between treatment and control groups in second and
fifth grades in School 1 and School 2. *Significant at p<0.05.
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Figure 2: Comparison of post-education student attitude, behavior, behavioral intention (BI),
knowledge, and knowledge perception (KP) between treatment and control groups in second and
fifth grades in School 1 and School 2. *Significant at p<0.05.
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Mean Post-Education Individual Question Score by Group
“I care about the
environment”

*

“Food waste
affects climate
change”
“I do not get extra snacks
before finishing my lunch”

*

“My family
composts”
“I like trying new
foods”
“I pack my own
lunch”
“School trash is
mostly food
waste”
“My family talks
about food
waste”
“I do not throw

*

away sack lunch
leftovers”

Figure 3: Comparison of post-education student individual questions between treatment and
control groups in the second and fifth grades in School 1 and School 2. *Significant at p<0.05.
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Figure 4: Comparison of change in student attitude, behavior, behavioral intention (BI),
knowledge, and knowledge perception (KP) between treatment and control groups in second and
fifth grades in School 1 and School 2. *Significant at p<0.05.
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Mean Change in Individual Question by Group
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Change in “I do not get
extra snacks before
finishing lunch”

Change in “My family
*

composts”

Change in “My family
talks about food waste”

Figure 5: Comparison of change in individual question student response between treatment and
control groups in second and fifth grades in School 1 and School 2. *Significant at p<0.05.
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Figure 5 Continued
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Figure 6: Comparison of change in student plate waste between control and treatment groups in
second and fifth grades in School 1 and School 2. *Significant at p<0.05.

Table 1: Percent “I don’t know” pre and post-education for control and treatment groups for each survey question.
Question
Get extra snacks before
finishing my lunch
Throw away sack lunch
leftovers
Know what food waste is
Know school trash is made
mostly of food waste
Know food waste affects
wildlife
Know food waste affects
climate change
Know food waste affects water
quality
Care about the environment
Should reduce food waste
Like trying new foods
Family talks about food waste
Help pack own lunch
Family composts
Know food waste affects the
environment
Reducing food waste is easy

Control
Pre
3.1

Post
6.3

Treatment
Pre
6.4

Post
6.4

12.3

12.5

21.3

23.4

1.5
9.2

3.1
9.4

4.3
6.4

2.1
4.3

10.8

9.4

8.5

4.3

38.5

23.4

40.4

29.8

15.4

10.9

19.1

8.5

6.2
4.6
3.1
0
0
0
6.2

1.6
23.4
3.1
0
0
0
9.4

6.4
4.3
0
0
0
0
12.8

4.3
29.8
4.3
0
0
2.1
10.6

6.2

1.6

10.6

4.3
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Table 1 continued
Question
Finish fruit
Eat pizza crust
Eat sandwich crust
Finish vegetables
Plan to reduce food waste at
school
Will talk with family about
food waste
Know many ways to reduce
food waste at home
Will eat ugly fruit
Know many ways to reduce
food waste at school
Will eat ugly vegetables
Plan to reduce food waste at
home
Average

Control
Pre
0
0
0
0
10.8

Post
0
9.4
7.8
12.5
3.1

Treatment
Pre
0
0
2.1
0
8.5

Post
4.3
2.1
14.9
10.6
0

7.7

1.6

6.4

0

16.9

1.6

8.5

2.1

7.7
13.8

0
0

8.5
6.4

0
0

12.3
7.7

0
6.3

12.8
6.4

2.1
8.5

7.49

5.9

7.7

6.88
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Table 2: Positive (+) and negative (-) significant correlations between change in plate waste and change in survey factors. S1 = School
1, S2 = School 2, 2 = second grade, 5 = fifth grade, C = control, T = treatment. I.e. S12C = School 1 second grade control.
Correlations with Change in Reported Behavior
Knowledge Behavior Behavioral Attitude
Perception
Intention

S12C
S12T
S15C
+
S15T
S22C
+
S22T
S25C
S25T
Correlations with Change in Behavior Intention
S12C
+
S12T
S15C
+
S15T
+
S22C
+
S22T
S25C
S25T
Correlations with Change in Plate Waste
S12C
S12T
S15C
S15T
S22C
S22T
+
S25C
S25T
+

Like
Trying
New
Foods

Family
Talks About
Food Waste

Help
Pack
Lunch

Care About
the
Environment

No
Extra
Snacks

Do Not
Throw
Away
Leftovers

Know
Trash is
Mostly
FW

+
+
+

-

+

+
+

-

-

+

+
+
+
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Table 3: Student interview and fifth grade free response questions overarching codes and code definitions.
Overarching Codes
Knowledge About What Food Waste is
Statements including “food you throw away/put in the trash”, “food you waste”, “food you don’t finish”, “food that’s not eaten”,
“food you don’t eat”
Knowledge About Where Food Waste Goes
Statements including “dump”, “landfill”, “junkyard”, “garbage place”, “place with lots of trash”, “where other trash is”
Knowledge About the Connection Between Food Waste and the Environment
Statements mentioning the effects of food waste on “wildlife”, “animals”, “plants”, “water”, “climate change”, “nature”, “land”,
“trees”, “ground/soil”, “leachate”, “pollution”; pertaining to overuse of natural resources
Attitude That Food Waste is Important
Statements including “yes”, “probably”, “I think so”
Perception That Kids Can Control Food Waste
Statements including “yes”, “probably”, “I think so”
Knowledge of Ways Kids Can Reduce Food Waste
Statements including “eat fast”, “eat it”, “get foods they like”, “get less food”, “pack a lunch”, “share”, “talk to others”, “try
new foods”, “donate”, “don’t talk”, “give untouched food back”, “save for later”, “take less”, “take what they like”, “talk with
lunch ladies”, “talk with people packing lunches”, “talk with teachers”, “take small portion”, “don’t rush (to get to recess)”,
“compost”, “eat smaller breakfast”, “slow down (in the lunch line)”, “pack food you like”
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Table 4: Example text of the major themes and trends for pre-education teacher interviews.
Themes
Overall Trend
Example Text
Perceptions and use of food
None existing
2nd grade: “Um, not really. Just reminders, but no real
waste education
lessons.”
R: Reminders about the cafeteria?
“Right. Just making sure that any kind of social behaviors,
we talk about from time to time. If I go by and see a kid throw
a whole tray away, I say ‘remember that-‘ but as far as
lessons, no not really.”
5th grade: “Not particularly. I don't really teach about it.
They go to camp Tecumseh in the fall. So we went a couple
weeks ago. And they do a food waste thing there with all the
meals… So they're probably a little familiar with what food
waste is, but we've never done any like lessons in the
classrooms about it.”
Barriers to teaching about
Academic standards and time 2nd grade: “I would say first and foremost, it's not in our
food waste
standards, it's not in our curriculum. I would say that's
probably the main thing and then I also never really thought
about it before. I never really thought about teaching it. And
there's also not a lot of time-extra time for other things that
are not in the standards. It's hard to get what's in the
standards taught.”
5th grade: “…we're so geared in the upper grade levels
toward ISTEP and test prep, and teaching with rigor, and I
find myself not getting to teach some of the fun things that I
would like to teach.”
What would increase your
Incorporate standards
2nd grade: Prompt- Would having lessons that incorporate
likeliness to teach about food
academic standards encourage you to adopt food waste
waste?
education in your curriculum? “Yes. Because we have to
teach the standards first.”
5th grade: “Especially if it could overlap into like science and
all that. I could justify that more if it were that way.”
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Themes
Do students learn about food
waste outside the classroom?

Table 4 Continued
Overall Trend
Example Text
No, possible in the cafeteria
2nd grade: “I would assume. Without being in there exactly, I
or at home
would say I know we always start the beginning of the year
having some cafeteria rules and regulations... And part of
that would be talking to them about not wasting their food. So
that is mentioned at the beginning of the year. And then we
have cafeteria-the teaching assistants that are in there
helping manage you know, chatting with the kids about
finishing their food or kind of encouraging them to eat their
chosen-“
5th grade: “Knowing my parents, I would say that's probably
a discussion that's being-that's in their homes.”

35

Table 5: Example text and major themes and trends for post-education teacher interviews.
Themes
Overall Trend
Example Text
What did you like about the Hands-on and engaging
2nd grade: “…you had very kids-friendly activities and
lessons?
explanations… I thought that you could relate to them and
they could understand what you were talking about. I thought
the hands-on activities were great, cuz any time they can do
something really helps to kind of solidify that information…
I thought it was cool that you reviewed.”
5th grade: “I felt like they were all very interactive and they
gave a lot of variety to the big picture of food waste.”
Shorter lessons, expanding on “The only one that-I don’t know if it went over their heads.
certain activities
The ping pong-the small balls-the methane balls. I was
getting it, but I could tell like some of them were getting it,
and some of them were like oo I get to play with this toy…If
it is happening in a classroom, that can be adapted to your
individual class too, to make sure they really understand the
information…But it might even be helpful for them to draw a
diagram…I think the word methane just is new to them too.
Maybe some more I guess pre-activity work with that?”
How likely are you to Likely, school 2 with more School 1: “I can...Um, if time allows. That's the biggest
implement the lessons in your certainty
thing. If time allows. I have so much that I have to do
classroom?
during the year.”
School 1: “I definitely plan to try them out and see. It might
succeed better at some lessons than other. And I think part
of it will be in terms of prep and individual kids…I think at
least some of them, if not all of them I would like to try next
year.”
School 2: “Yea, I would be willing to.. yea, I loved having
you come in and teach them just to be able to see them and
know how to do them.”
School 2: “Yea, I most certainly would.”
What would you change?
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APPENDIX A: LESSON PLANS

Teacher Notes for Lesson 1: Food Waste and the Environment
Mini Landfill Activity: This activity is meant to illustrate the composition of a landfill and how
leachate can escape from a landfill despite protective measures. The top half of the bottle represents
the landfill and the bottom half represents the groundwater. Use this activity to talk about how
leachate affects water quality. See the “Mini Landfill Video” for more information. The clay and
plastic in the 2L bottle represents the clay and plastic in the landfill that are used to protect the
groundwater from landfill leachate. The water that passes through the bottle cap and into the
bottom of the 2L bottle represents the leachate that passes through landfills. Students will notice
that only a small amount of leachate passes into the bottom half of the bottle. This is because most
of the leachate that passes through landfills is captured by drainage pipes and carried to a leachate
collection pond. This leachate is treated and released into rivers. However, a very small amount of
leachate does pass through the clay and plastic and into the groundwater.
Methane Game: The more food that is wasted, the more methane molecules are released into the
atmosphere. Some landfills and waste water facilities capture methane to be used as an energy
source for powering facilities and cars. In this activity, students are trying to capture methane, but
the more food that is wasted, the more methane is produced and the more difficult it is to capture
all of it.
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Lesson 1: Food Waste and the Environment
This lesson teaches students the negative effects of food waste in relation to water quality, climate
change, and wildlife.
Estimated time: 60 mins
Required materials:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

1 Where the Waste Goes video
~1500 M&M’s/grapes/cereal
15 napkins/cups
Paper and pencils for all students
7 empty 2L bottles
7 spray bottles full of water
A small amount of biodegradable food dye
1 small screw driver or pointed knife
1 bag of soil
7 cups for the soil
7 spoons
Several sheets of recycled newspaper
7 small pieces of modeling clay
2 plastic bags/Ziploc bags
1 container of saved food trimmings
1 Mini Landfill video
28 wide-rimmed cups
28 balls to fit in the wide-rimmed cups
7 one-minute timers
1 balloon

Lesson Objectives:
Students will be able to:
1. Describe how food waste affects natural resources.
2. Describe the negative effects of food waste in relation to water quality, climate change,
and wildlife.
Procedure:
1. Have students watch the first half of the “Where the Waste Goes” video available on the
Purdue Nature of Teaching website.
2. Guide students through the Nature’s Bill for Food Waste activity (see Directions for
Activity below).
3. Have students watch the second half of the “Where the Waste Goes” video.
4. Have students build a mini landfill. Discuss each step of building the landfill. Discuss
leachate and its effects on groundwater, rivers and ponds, wildlife, and humans.
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5. Have students play the Methane Game. Discuss that when we cover trash in a landfill
with soil to keep it from smelling bad, we also create an anaerobic environment where
anaerobic bacteria produce methane, a greenhouse gas, as they decompose food waste
(see teachers’ notes).
6. Discuss what students learned by asking questions like:
What is leachate? What grows in water in response to excess nutrients from leachate?
What were you trying to catch with cups during the Atmosphere activity? Why did you want to
catch it? (See Teachers’ Notes). What is a greenhouse gas? What is climate change?

Directions for Activity 2: The Life of an Apple Story
This is an activity that guides students through the life of an apple travelling from the orchard to
consumers’ homes and teaches students the amount of land and water resources that are consumed
for agriculture.
1. Find “The Life of an Apple” story below. Cut each paragraph of the story out for students
to read.
2. Divide students into pairs.
3. Give each pair of students one cup with ~100 pieces of cereal (~1.5 cups), and one
napkin. Have each student take out a piece of paper and a pencil. Instruct students to pay
attention to the Life of an Apple story and write down the numbers they hear.
4. Have students take turns reading paragraphs from the Life of an Apple story. At each
stage, have students remove the correct amount of cereal from their cup and put the cereal
on their napkin. When the story asks students to make calculations (3rd-5th grade
students), have students make the calculations using their paper and pencil. *Optional*
walk students through calculations on the board. For 2nd grade students, the teacher
should write the number of apples wasted at each stage on the board. Students will
subtract these numbers from the original 100 apples to determine the total number of
apples wasted.
5. Optional: symbolize a gallon by bringing in a gallon of water from home. Have students
take turns lifting the gallon to help them visualize what a gallon of water looks like. You
can help younger students visualize large numbers by making a drawing of a gallon jug
or other visual equal to 36 gallons.
6. Tell the students: no matter what the reason behind the food waste, food waste is
expensive. The U.S. uses 126,240 million gallons of water every day for agriculture.
Forty per cent of U.S. land (920,000,000 acres) is currently used for agriculture in the
U.S.
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Life of an Apple Story 2nd Grade
This story guides students through the life of an apple from the orchard to consumers’ homes.
Students will have bags of cereal that will represent apples. Teachers will have students read the
story aloud. Certain parts of the story will have students remove cereal from their bags,
symbolizing apples wasted, and students will have to use math to determine how many gallons of
water was wasted with those apples.
* = action item
There once was a crop of 100 happy apples living in an orchard. One day those apples were picked
and put on a truck to go to the post-harvest station. Sadly, only 80 of the 100 apples made it onto
the truck from the orchard. Twenty of the apples were left in the orchard to rot. *Remove 20
“apples” from your bag*.
Apples are left in the orchard if 1) the grocery store does not need all of the apples; 2) there are
not enough people to harvest the apples; and 3) the apples do not look perfect. If 20 apples were
wasted at this station, and each apple needed 36 gallons of water, that is a lot of water that just
went to waste!
Next the 80 apples arrived at the post-harvest station. Three more apples were wasted because they
were the wrong size, shape, or color, or had too many bruises. *Remove three more “apples” from
the bag*. If three apples were wasted during post-harvest, and each apple needed 36 gallons of
water. That is a lot of water that just went to waste!
At the processing and packaging station, some bruises were removed; and stems and cores were
removed from some apples so the apples could be included in fruit trays. Only one apple was lost
at this station. *Remove one more “apple” from the bag*. If one apple was wasted during
processing and packaging and that apple needed 36 gallons of water, that is a lot of water that just
went to waste!
Next the apples went to the grocery store, where they looked perfect and ready to be purchased.
But after a while, some of the apples that had been there a long time started to look dull, their
colors changed, and some bruises appeared on their skins. The grocery store had ordered too many
apples.
The apples went on sale, but some of them were never purchased because people want their apples
to look perfect. Sometimes overripe apples can actually be sweeter than perfect-looking apples,
and can be used to make baked goods and apple sauce. Twelve apples were wasted at the grocery
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store. *Remove 12 “apples” from the bag*. If 12 apples were wasted at the grocery store and each
apple needed 36 gallons of water, that is a lot of water that just went to waste!
Some of the apples that were purchased from the grocery store were wasted by consumers. Twentyeight apples were wasted by people like you and me. *Remove 28 “apples” from the bag*.
Consumers waste food because they buy too much, they do not store the food properly, and
sometimes they do not think they can eat food that looks “ugly”. If 28 apples were wasted by
consumers, and each apple needed 36 gallons of water, that is a lot of water that just went to waste!
Now that the apples have gone through the food production system from producer to consumer,
look at your notes and add the total number of apples wasted at each station to find the total number
of apples wasted. Then subtract this number to find the total number of apples remaining after food
waste
Life of an Apple Story 3rd-5th Grade
* = action item
There once was a crop of 100 happy apples living peacefully in an orchard. One day those apples
were picked and loaded into a truck to be taken to the post-harvest station. Sadly, only 80 of the
100 apples made it onto the truck from the orchard. Twenty of the apples were left in the orchard
to rot. *Remove 20 “apples” from your bag*. Apples are left in the orchard if 1) the grocery store
decides that it does not need all of the apples; 2) there are not enough people to harvest the apples;
and 3) the apples do not look perfect. About 36 gallons of water are used to produce one apple. If
20 apples were wasted at the orchard, how many gallons of water were wasted? *Multiply 20
apples by 36 gallons of water to see how much water was used with the wasted apples*.
Next the 80 apples arrived at the post-harvest station, where the apples were checked for quality.
3 more apples were lost at this station because they were the wrong size, shape, or color, or had
too many bruises. *Remove 3 more “apples” from the bag*. If three apples were wasted during
post-harvest, how many gallons of water were wasted? *Multiply 3 apples by 36 gallons of water*.
At the processing and packaging station, some bruises were removed; and stems and cores were
removed from some apples so the apples could be included in fruit trays. Only one apple was lost
at this station. *Remove 1 more “apple” from the bag*. If 1 apple was wasted during processing
and packaging, how many gallons of water were wasted? *Multiply 1 apple by 36 gallons of
water*. Next, the apples were transported to the grocery store.
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Once at the grocery store, the apples felt like they were perfect and ready to be purchased. But
after a while, some of the apples that had been there a long time started to look dull, their colors
changed, and some bruises appeared on their skins. The grocery store had ordered too many apples.
The apples went on sale, but some of them were never purchased because people want their apples
to look perfect. Sometimes overripe apples can actually be sweeter than perfect-looking apples,
and can be used to make baked goods and apple sauce. Nonetheless, 12 apples were wasted at the
grocery store. *Remove 12 “apples” from the bag*. If 12 apples were wasted at the grocery store,
how many gallons of water were wasted? *Multiply 12 apples by 36 gallons of water*.
Some of the apples that were purchased from the grocery store were wasted by consumers. Twentyeight apples were wasted by people like you and me. *Remove 28 “apples” from the bag*.
Consumers waste food because they buy too much, they do not store the food properly, and
sometimes they do not think they can eat food that looks imperfect. If 28 apples were wasted by
consumers, how many gallons of water were wasted by consumers? *Multiply 28 apples by 36
gallons of water*.
Now that the apples have gone through the food production system from producer to consumer,
look at your notes and add the total number of apples wasted at each station to find the total number
of apples wasted. Then subtract this number to find the total number of apples remaining after food
waste.
Directions for Mini Landfill:
1. BEFORE LESSON: Collect compostable food waste from home until you can fill a
small container (i.e. fruit and vegetable peelings, egg shells, non-meat or dairy food
waste, nothing greasy/oily or processed). Have students bring in empty 2L bottles before
the day of this lesson. Use scissors to cut the 2L bottles in half and use a small screw
driver or pointed knife to cut several small holes in their caps. Cut 8 small squares
(enough to cover the bottle cap) from 2 plastic bags/Ziploc bags. Recycle the unused
portion of the bag after use. Pour a few drops of food dye into the spray bottles of water.
Optional Extension Activity: Print 35 copies of the trash/food/fish cards on cardstock so
that students cannot see the picture on the front of the cards through the back of the cards.
Cut out the cards and group by type of card (trash, food, or fish).
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2. Divide the class into groups of 4 students. Each group of 4 students gets 1 2L bottle cut in
half with holes in the cap, 1 bag of soil, 1 cup, 1 container of food trimmings, 1 spoon, 1
spray bottle full of colored water, 1 small piece of modeling clay, 1 square piece of
plastic bag, and several sheets of newspaper. Have the students cover the desks with
newspaper to keep the surface clean during this activity.
3. Have students watch the “Mini Landfill” video available on the Purdue Nature of
Teaching website (purdue.edu/nature). Designate an area in the classroom for the
students to put their mini landfills when finished with this activity. Mini landfills and
their supplies can be reused in Lesson 3 of this Unit for the Optional Extension Activity.
Alternatively, this activity can be used to teach engineering design by providing an array
of materials to protect the “groundwater” from “leachate” in the landfill. Have students
do their best to protect the groundwater from leachate by deciding what materials to use
and in what order (plastic and then clay, or clay and then plastic in the bottle cap?). Then
have students test, revise, and compare their designs with their peers.
Directions for Methane Game:
Before this activity, help students visualize gases by filling a balloon. Each group of 4 students
gets 4 cups, 4 balls, and 1 one-minute timer (or balloon). Student must capture (with cups) the
methane molecules (balls ) before they escape into the atmosphere! Each group should assign 1
ball roller and 3 ball catchers. The ball rollers will roll the balls (methane molecules) one at a time
across the desks to the catchers. If someone catches a ball with a cup, they should roll the ball back
and keep count of how many times they catch the ball in 1 minute.
Round 2: There is a LOT of food waste. Each group should assign 1 cup holder
and the rest ball rollers. Same rules as in rounds 1 and 2. Discuss as a class what
happened when there was more food waste-was there more methane produced
quicker? Was it harder to catch all the methane? Reiterate that methane is produced
by food waste decomposing in a landfill because there is no oxygen in the landfill.
The more food waste, the more methane is produced.
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Teacher Notes for Lesson 2: Food Waste Solutions
This lesson teaches students about food waste reduction strategies.
Vocabulary:
•
•

Food waste reduction strategies: ways to reduce food waste.
Compost: decayed organic material (formed from carbon-based compounds) used as plant
fertilizer.
Decomposer: An organism that breaks down organic matter.
Compostable: capable of breaking down naturally and being composted.

•
•

Further Explaining Compost:
Us this section to explain how composting works to students.
Compost is created when decomposers like bacteria and fungi break down organic matter (food
and yard waste) and turn that matter into soil. That soil can be used as a fertilizer for plants in a
garden. Most food waste can be composted, but when creating a small compost bin or pile at home
one should avoid adding greasy cooked foods, meat, dairy, or processed foods that smell foul as
they decompose. Tips: stick to raw plant matter; keep the compost damp like potting soil but not
too wet; turn or stir the compost regularly-weekly for small bins and once or twice a year for large
piles; and cover the newly added food waste with soil, paper, or plant matter.
Food Storage:
Use this section to explain to students what is meant by “proper storage”.
We avoid spoilage in different ways when we store foods. We dry foods like pasta, beans, and
cereal to eliminate water that bacteria need to live. Freezing foods like vegetables and meats
freezes the water and keeps the food at a temperature where bacteria cannot work. Heating food
kills bacteria and prevents it from re-entering the food. Adding sugar and salt to jams and meats
removes water. Adding vinegar to pickled food prevents bacteria enzymes from digesting the food.
Putting food in the refrigerator prevents bacteria from reproducing but does not kill bacteria that
is already on food (so if you leave chicken on the counter for several hours and put it back in the
refrigerator, the refrigerator will not kill the bacteria already present.
Why do some people waste food at home?
Go through this list with students to teach them some reasons why people waste food at home.
•
•
•

Safety- people are afraid to eat food past its best-by date.
Storage- Inadequate storage or containers.
Food habits- some people are picky or do not like leftovers.
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•
•

Poor meal planning- people buy more food than they need and make more food than they
can eat.
Lack of education- about expiration dates, meal-planning, and storage.

Food waste reduction strategies for home:
Go through this list with students to teach them some ways to reduce food waste at home.
•
•
•
•
•
•
•
•
•
•

Take small portions at meal times; you can always come back for more
Eat all of the food you put on your plate, or save it for later.
Plan meals for the week before grocery shopping.
Make a grocery list and only buy what is on the list. Plan your list around planned
meals.
Properly store food in sealed containers. Put in the freezer if you will not use it for a
long while. Freezing prevents food from spoiling, even past its best-by date.
Always try something at least twice. You might like it when you are older, even if you
do not like it now.
Reuse leftovers in new recipes.
Eat parts of food that you would not normally eat (i.e. carrot tops and potato peelings).
Compost food waste in a compost bin or pile, or donate food waste to somewhere that
will compost it, like a community garden.
Sniff and/or taste test food past its best-by or expiration date to make sure it is really
spoiled before throwing away.

Why do some people waste food in school?
Go through this list with students to teach them some reasons they or their friends might waste
food at school.
•
•
•
•

Students do not have enough time to eat or have to eat too early or late in the day.
Differences in energy levels and appetites: everyone gets the same portion size even
though some kids are much bigger than others and some need more energy.
Availability of food from competing sources, like a la carte options, classroom snacks,
vending machines, and fundraiser treats.
Pickiness, or just not liking the school lunch or parts of the lunch, and throwing it away.

Food waste reduction strategies for school:
Go through this list with students to teach them some ways to reduce food waste at school.
•

•
•

If you eat an early lunch, eat a small breakfast before coming to school so that you are
hungry by lunch time. If you have a late lunch, eat a large breakfast before school so you
are not tempted to snack too much before lunch.
If you eat slowly and get a school lunch, only take the minimum amount of food: no
extra options like a la carte, extra fruit, deserts, or extra milks.
If you bring a lunch from home, pack only what you know you can eat.
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•

•
•

If you are not hungry, do not take a classroom snack or a party treat. If you want to take
a classroom snack or a party treat but do not think you can finish a whole treat, ask a
classmate to share one with you (i.e. half a cupcake).
Use re-sealable containers and Ziploc bags in your lunch box to save leftovers for later.
If you do not like your lunch and it is okay to trade with other students at your school,
trade with other students to get food you do like. If you do not like your lunch and it is
not okay to trade at your school, find another option, like a sandwich or a la carte option
that you will eat instead of wasting most of a lunch.

More resources to teach students about food waste:
Solutions to Food Waste lesson plan-teach students how to prepare food at home, prepare sack
lunches for school, and create classroom compost bins to reduce food waste.
Food Waste and the Environment unit-teach students how food waste affects water quality, climate
change, and wildlife.
What a Waste of Food unit-teach students about the food production system, the importance of
trying new foods, and food storage.
Transporting Food Waste lesson plan-teach students about the effects of food transportation on the
environment.

Lesson 2: Food Waste Solutions
This lesson introduces students to food waste reduction strategies and encourages them to
brainstorm new ways of reducing food waste.
Estimated Time: 60 minutes
Required Materials:
•
•
•
•
•
•
•
•
•
•
•

Coloring and writing utensils for all students
Paper for all students
1 Food Waste Reduction Strategies for Home infographic and 1 Food Waste Reduction
Strategies for School infographic per student
1 Classroom Compost worksheet per student, per week of observations
7 empty 2L bottles
7 spray bottles with water
1 screw driver or pointed knife
1 bag of soil
Several sheets of recycled newspaper
8 unpeeled carrots
8 apples
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•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

1 cutting board per instructor
1 paring knife per instructor
1 vegetable peeler per instructor
4 clear cups
2 home-made PB and J sandwiches
2 pre-packaged PB and J sandwiches
2 reusable sandwich containers
2 pre-packaged chip bags
2 bag clips
2 Ziploc bags of chips
2 Ziploc bags of peeled carrots
2 Ziploc bags of unpeeled carrots
2 Ziploc bags of sliced apples
2 whole apples
2 lunch bags
2 paper lunch bags
2 reusable drink containers/water bottles
2 disposable drinks
7 large rubber bands
7 sheets of aluminum foil
Non-food examples of biodegradable waste (i.e. paper towels, leaves)

Lesson Objectives:
Students will be able to:
1. List several food waste reduction strategies.
2. Brainstorm new ideas for reducing food waste.
Procedure:
1. Before beginning the lesson: Download the Food Waste Reduction Strategies for Home
and Food Waste Reduction Strategies for School infographics from The Nature of
Teaching website. Print one each of these infographics per student. Download the video:
“Oh the Things you Can Eat” and video: “Classroom Compost Bin” from the Purdue
Nature of Teaching website.
2. Have each student complete the Food Solutions Pre-Test.
3. Introduce the term food waste reduction strategies (see Teacher Material).
4. Ask the Students: Why do you think some people waste food at home? Write their ideas
on the board. Provide examples from Teacher Material. Go over the Food Storage section
in the Teacher Material.
5. Ask the students: How can we waste less food at home? Write their ideas on the board.
Provide examples from Teacher Material.
6. Guide students through Activity 1: Oh the Things You Can Eat! (see below).
7. Ask the students: Why do you think some people waste food at school? Write their ideas
on the board. Provide examples from the Teacher Material.
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8. Ask the Students: How can we waste less food at school? Write their ideas on the board.
Provide examples from Teacher Material.
9. Have students complete Activity 2: Waste-Free Lunch Game (see below).
10. Introduce the terms compost, decomposer, and compostable. Go over the Further
Explaining Compost section in the Teacher Material.
11. Guide students through Activity 3: Classroom Compost Bin (see below).
12. Have students complete the Compost Worksheet once a week to make observations of the
compost bin.
13. Review with the students by asking: What are some things that you can do at home and
at school to reduce food waste? How can you use food that you would normally throw
away? (e.g. peelings, carrot tops).
14. Have each student complete the Food Solutions Post-Test.
15. Give each student a Food Waste Reduction Strategies for Home and a Food Waste
Reduction Strategies for School infographic to take home.
Directions for Activity 1: Oh the Things You Can Eat!
1. Before class: use the cutting board and paring knife to cut four unpeeled carrots into
enough pieces for every student. Put the upper end pieces into one clear cup. Label this
“cup 1”. Peel four new carrots with the vegetable peeler and cut them into enough pieces
for every student. Put the upper end pieces and the peels into a second clear cup. Label
this “cup 2”. Cut four apples into enough pieces for every student. Put the stems and
seeds into a third clear cup. Label this “cup 3”. Cut four apples into enough pieces for
every student. Completely cut out the cores and peel the skins off the apples. Put the
stems, seeds, peelings, and core sections into a fourth clear cup. Label this “cup 4”.
2. Have students watch the video: “Oh the Things You Can Eat!” found on the Purdue
Nature of Teaching website (purdue.edu/nature).
3. Show the class all of the cups and ask them to describe the differences they see. Which
cups have more food waste and why?
4. Pass out one piece of each food type to the students and ask students to describe the
differences they taste. Is one carrot or apple piece really better than the other? Why? Is
there a way it could be better without wasting as much food as cups 2 and 4?
5. Explain how the food waste could be turned into something else edible-(e.g. using the
carrot waste to make vegetable stock or by baking the apple skins with cinnamon and
sugar for a delicious dessert).
6. Save the food waste for Activity 3: Classroom Compost Bin.
Directions for Activity 2: Waste-Free Lunch Game
1. On two desks in the front of the classroom, randomly lay out two reusable containers of
carrots, two pre-packed containers of carrots; two containers of sliced apples, two whole
apples; two pre-packaged chip bags, two reusable containers of chips; two reusable
sandwich containers with PB and J sandwiches in them, two pre-packaged, store-bought
PB and J sandwiches; two reusable drink containers, two disposable drinks; two reusable
lunch bags, two paper lunch bags.
2. Divide the class into two teams (one half of the class in Team 1, the other half is Team
2).
3. Call one student from each team up to the desks at the front of the room for each round.
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4. Have students pack a waste-free lunch (see Teacher Material) as fast as they can. Have
students defend their choices.
5. The student that builds the most waste-free lunch in the shortest time wins a point for
their team.
6. The team with the most points after each student has taken a turn wins the game.
7. The winning teams should use: lunch bags (not paper lunch bags); PB and J sandwiches
in reusable containers (not the pre-packaged sandwich); carrots in reusable containers
(not pre-packaged containers); chips in a reusable container (not pre-packaged
containers); sliced apples in a Ziploc bag (not whole apples); reusable drink containers
(not disposable drinks). These options will produce the lease amount of waste.
Directions for the Activity 3: Classroom Compost Bin
1. Have students watch the video: “Classroom Compost Bin” (purdue.edu/nature).
2. Build compost bins with the students in small groups
3. Show students examples of compostable and non-compostable food.
4. Make sure to discuss with students that while composting is a great way to recycle
nutrients from food waste for things like gardens, composting should only be used as a
last resort after reducing and recovering food from being wasted has already happened.
This is similar to recycling-recycling is much better than throwing recyclables in the
trash, but should only be done as a last resort after reducing and recovering has already
happened.
5. Extension: have students view their compost bins weekly, write, and draw in journals,
describing what they see in the compost bin and how things are breaking down.
Teacher Notes for Lesson 3: Pick on ME:
This lesson shows students how their eating habits can affect the food waste problem.
Vocabulary:
• Super taster: A person who experiences the sense of taste with far greater intensity than
average.
• “Ugly” food: Food that is not perfect in shape, size, or color.
Super Tasters
Our tongues have small bumps called taste buds, each made up of 50 to 150 taste receptors. These
receptors detect specific molecules related to flavor that allow us to sense sweet, salty, bitter, sour,
or umami (a savory taste); the combination of these flavors is what we taste.
Each person has a different number of taste buds. The more taste buds one has, the more sensitive
their sense of taste. People with more taste buds, and thus a more heightened sense of taste, are
known as super tasters. They often have very strong dislikes or likes for food … AKA picky eaters.
At the opposite end of the spectrum are non-tasters; these people often think all foods are bland.
People in the middle are average tasters; they often feel most foods are enjoyable but might not
have strong likes or dislikes.
Every five to seven years, our taste buds change. As a result, people might find they have acquired
a taste for foods they previously did not like and vice versa. Because our sense of taste changes
with time, people should try new foods to see what novel things they might like and retry foods
that they previously disliked.
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PTC Strips
During the super-taster activity, students will be given a PTC taste paper strip that will test their
tasting intensity — to determine whether they are a super taster. The students need to place half
the strip on the tip of their tongue. If they do not taste anything, they have an average sense of
taste. If they claim the paper tastes bitter, however, they are a super taster and have a heightened
sense of taste. Neither one is better than the other. Super tasters may be more likely to be picky
eaters because they taste things at a heightened level, such as bitterness in Brussels sprouts or
tanginess of a grapefruit.

Lesson 3: Pick on ME
This lesson shows students how their eating habits can affect the food waste problem.
Estimated time: 30 minutes
Required materials:

•
•
•
•
•
•
•
•

Small pieces of interesting or exotic fruits and veggies for every student
3-4 small pieces of “ugly” foods
3-4 small pieces of “pretty” foods; same kinds as the “ugly” foods
1 food journal per student
1 writing utensil per student
1 PTC taste paper strip per student
1 pair of latex-free gloves
1 blindfold

Lesson Objectives:
Students will be able to:
1. Describe how their eating habits can affect the food waste problem.
Procedure:
1. Tell the students your favorite foods, and then ask them to name a few of their favorite
foods. Ask them why they like these foods and not others and ask them to explain why.
Ask them when the last time was that they tasted the food they do not like, or if they have
ever tasted it at all.
2. Introduce the term super tasters (see Teacher Material). Tell them how taste can be
affected by how strongly their taste buds detect different flavors. Have each student test
their tasting level using a PTC taste paper strip (see Teacher Material). Record on the
board how many super tasters are in your class.
3. Explain to students how some people will not eat food because they are picky. Pickiness
can range from not eating a food because you thought it was gross at one point in your
life or because it smells different than food you are used to, because you can taste certain
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flavors (e.g., bitter or sweet) more strongly than others, or because food looks ugly.
4. Tell the students that today they are going on a Taste Test where they get to PICK on the
food that they try and then to PICK the food they would eat again. Guide students
through the activity Pick on ME.
5. Review what students learned. Discuss if they will be more willing to try new foods in
the future. Ask if they will be less likely to throw away foods that do not look pictureperfect or to help their parents pick out “ugly” food at the grocery store. Remind your
students that it is important to pick these “ugly” foods, as they are often overlooked by
other shoppers and are eventually thrown away.
Pick on ME Activity:
*Before beginning this activity*
Prepare “pretty” and “ugly” foods, and exotic fruits and veggies, by cutting them into small pieces
and storing them in airtight containers.
This activity allows students to try new foods in an open-minded environment. Students must be
willing to:
1. Try new foods and reserve judgment on their taste until after trying them, and
2. Not judge their peers for what foods they end up liking or not liking.
1. Give each student a food journal — which can be anything from notebooks or bound
construction paper to folders or binders with loose-leaf paper in them.
2. Pull out examples of “pretty” and “ugly” foods. Have 3-4 students come forward and
blindfold them one at a time. Have each student try one “pretty” and “ugly” version
of each food. Have the class remain quiet so as not to give away which is the ugly
food. Ask the blindfolded student if they can tell which is the ugly food and keep a
tally on the board of how often they were correct or not. Have them record in their
journal what they experienced when tasting the food or watching others taste the
food.
3. The instructor will pass around samples of interesting or exotic foods that are safe for
all students to try. Make sure all students try the food at the same time and then have
them write down their reactions in their food journals (e.g., Did they like it or not?
Would they try it again?). Encourage students to use four senses when trying and
describing the food; what did the food look, smell, feel, and taste like?
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APPENDIX B: STUDENT SURVEY

Q1
We are interested in your thoughts, feelings, and experiences. Please answer these questions as
honestly as you can. There are no right or wrong answers—we only want to know
what you think and feel.
Q2
What is your student number?
Q3
What is your classroom color?
Q4
Please select the circle that represents how strongly YOU agree or disagree with each statement
below.
Strongly
Somewhat Somewhat
Strongly I don't
agree Agree
agree
disagree Disagree disagree know
I know what food
waste is
School trash is made
up mostly of food
waste
Food waste affects
wildlife
Food waste affects
climate change
Food waste affects
water quality
Q5
Please select the circle that represents how strongly YOU agree or disagree with each statement
below.
Strongly
Somewhat Somewhat
Strongly I don't
agree Agree
agree
disagree Disagree disagree know
I care about the
environment
I should reduce my
food waste
I like trying new foods
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Strongly
Somewhat Somewhat
Strongly I don't
agree Agree
agree
disagree Disagree disagree know
If I reduce my food
waste, I can improve
the environment
Reducing my food
waste is easy
Q6
At school...
Almost
always

Sometimes Not usually

Never

I don’t
know

Never

I don't
know

I get extra snacks and
treats before finishing
my lunch
I eat my pizza crusts
I finish my fruit
I throw away my
leftovers when I bring a
lunch from home
I eat my sandwich crusts
I finish my vegetables
Q7
At home...
Almost
always

Sometimes Not usually

My family talks about
food waste
I help pack my lunch
My family composts
Q8
Please select the circle that represents how strongly YOU agree or disagree with each statement
below.
Strongly
Somewhat Somewhat
Strongly I don't
agree Agree
agree
disagree Disagree disagree know
I plan to reduce my
food waste at school
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Strongly
Somewhat Somewhat
Strongly I don't
agree Agree
agree
disagree Disagree disagree know
I will talk with my
family and friends
about food waste
I know many ways to
reduce food waste at
home
I would eat bruised or
“ugly” fruits
I know many ways to
reduce food waste at
school
I would eat bruised or
“ugly” vegetables
I plan to reduce my
food waste at home
Q9
Share your thoughts for the following questions. There are no right or wrong answers.
Q10
What is food waste?

Q11
What are some ways that you can reduce food waste at home?

Q12
What are some ways that you can reduce food waste at school?
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APPENDIX C: STUDENT INTERVIEW GUIDE

Interviewer:
Interviewee (first name only):
Date and time of interview:
Location of interview:

Thank you very much for taking the time to do this interview with me. My name is Rebecca Busse
and I am a master’s student at Purdue University. As I interview you, remember that there are no
right or wrong answers to these questions; just be honest and tell me as much as you can. This
interview is entirely voluntary, so please let me know if you feel uncomfortable or need to leave
the study. You do not get a grade for doing this interview and won’t receive a bad grade if you
decide not to do it.

This interview should take about 30 minutes. Everything you tell me will be kept confidential, so
no one will know who did this interview except for members of my research team and me. It will
be helpful for me to record our conversation so I can type it up and review it later. For safety
purposes, the recorder will be locked up in a restricted lab until a copy of the interview is saved to
a restricted computer. I will then write up the interview and the recording will be deleted. Do you
feel comfortable with all of this? Do you have any questions?
Thank you again for your willingness to participate in this interview. If you’re sure you don’t have
any questions, let’s begin.

Section 1: Student awareness of food waste:
1. How was lunch today?
•

Prompt: Was this a normal lunch?

•

Prompt: Do you normally bring food from home or have a school lunch?
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➢ Prompt: Do you like the food?
➢ Prompt: What do you like or dislike about it?
•

Prompt: Do you normally finish all your lunch or do you have food left over?

•

Prompt: Why do you think you have leftover food?

➢ Prompt: Do you have enough time to eat?
•

Prompt: What do you normally do with leftover food? Sack lunch and hot
lunch.

2. What do you think happens to food when it is thrown away?
•

Prompt: Where does it go?

Now I’d like to ask you a definition question. Don’t worry if you don’t know it. Just give your best
answer.

Section 2: Student knowledge of food waste:

3. What is food waste to you?
a. If student knows what food waste isYes, that is how I would like to define food waste for the rest of this interview“edible food that is thrown away”.

b. If student answers incorrectlyI can see that being a definition for what food waste is. For the purposes of this
study, let’s say that food waste is edible food (food we can still eat) that is thrown
away.
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c. If student does not knowIt’s ok if you don’t know. Many people don’t know what food waste is. For the
purposes of this study, let’s say that food waste is edible food (food we can still eat)
that is thrown away.
Now that we’re on the same page about what food waste is, I’m going to ask you a few questions
about how you feel about food waste.

Section 3: Student attitudes toward food waste:
4. Did you see any kids throw away food today at lunch?
a. If yesWhat do you think made them waste food?
•

Prompt: Do you think they got too much to eat?

•

Prompt: Do you think they didn’t like the school lunch?

•

Prompt: What kinds of foods do kids throw out most often?
o Prompt: Why do you think that is?

•

Prompt: Do you think there was not enough time to eat?

b. If noWhat if some kids did throw away food today; what do you think made them waste
food?
•

Prompt: Do you think they might have gotten too much to eat?

•

Prompt: Do you think they didn’t like the school lunch?

•

Prompt: What kinds of foods do kids throw out most often?
o Prompt: Why do you think that is?

•

Prompt: Do you think there was not enough time to eat?

5. Do you think that food waste is something that kids can control?
a. If yes•

Prompt: What do you think they could do to waste less food?
o Prompt: How can you pack a lunch to waste less food?
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b. If noWhy not?

6. If you were to talk to another kid about food waste, what would you say?
•

Prompt: How would you teach other kids not to waste food?

7. What can schools do to help kids waste less food?

8. What can parents do to help kids waste less food?

9. Do you think food waste is an important issue?
a. If yesWhy?
•

Prompt: Do you think food waste affects the environment?

b. If noWhy not?
•

Prompt: Do you think food waste affects the environment?

Those are all of the questions I have. No one will know what you said in this interview besides my
research team and me. Before we end, is there anything else that you would like to share?
Thank you very much for your time.
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APPENDIX D: PRE-EDUCATION TEACHER INTERVIEW GUIDE

Interviewer:
Interviewee (first name only):
Date and time of interview:
Location of interview:

Thank you very much for taking the time to do this interview with me. My name is Rebecca Busse
and I am a master’s student at Purdue University working with Dr. Rod Williams in the Department
of Forestry and Natural Resources. My research is about studying the effects of education on
student knowledge, attitudes, and behavior regarding food waste.

This interview is entirely voluntary; you are free to withdraw from the interview at any point.
There are no right or wrong answers in this interview. I am interested in your perceptions and
interpretations of the questions.

This interview should take about 30 minutes. Everything you tell me will be kept confidential. No
one will be able to associate your name with this interview except for the members of my research
team and me. It will be helpful for me to record our conversation so I can transcribe and review it
later. For safety purposes, the recorder will be locked up in a restricted lab until a copy of the
interview is saved to a restricted computer. Once I transcribe the interview, the recording will be
deleted. Do you feel comfortable with all of this? Do you have any questions?
Thank you again for your willingness to participate in this interview. If you’re sure you don’t have
any questions, let’s begin.

Section 1: Teacher knowledge of food waste:
1. How would you define food waste?
a. If teacher knows what food waste isYes, that is how I would like to define food waste for the rest of this interview“edible food that is thrown away”.
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b. If teacher answers incorrectlyI can see that being a definition for food waste. For the purposes of this interview,
let’s say that food waste is edible food that is thrown away.

c. If teacher does not knowIt’s ok if you don’t know. It’s not a term that many people use regularly. For the
purposes of this interview, let’s say that food waste is edible food that is thrown
away.

Section 2: Food waste education in the classroom:

2. Do you currently teach anything about food waste in your classroom?
a. If yesWhat is the curriculum you teach?
•

Prompt: Did you make the curriculum?

•

Prompt: What do you like and dislike about the curriculum?

What concepts does it cover?
•

Prompt: Does it cover environmental effects of food waste?

•

Prompt: Does it teach about food waste reduction strategies at home and
school?

Do you integrate it with academic standards?
If yes•

Prompt: How do you integrate academic standards?

•

Prompt: Which academic standards do you incorporate?

If no•

Prompt: How does the incorporation of academic standards influence
your willingness to adopt a curriculum?
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How much time do you spend teaching about food waste?
If not very muchWhat would encourage you to spend more time teaching about food waste?

b. If noWhat are some reasons why you might not teach about food waste in your
classroom?
•

Prompt: Is teaching food waste controversial?

•

Prompt: Do you feel confident in teaching about food waste?

•

Prompt: Do you feel like you have time to teach about food waste?

•

Prompt: Do you feel like you have the resources to teach about food
waste?

•

Prompt: Do you feel like you have the funding to teach about food waste?

What might encourage you to teach about food waste in your classroom?
•

Prompt: Would having lessons freely available for download encourage
you to adopt food waste education in your curriculum?

•

Prompt: Would having lessons that incorporate academic standards
encourage you to adopt food waste education in your curriculum?

3. Do other teachers in this school teach about food waste?
a. If yesWhat is the curriculum they teach?
•

Prompt: Did they make the curriculum?

What concepts does it cover?
•

Prompt: Does it cover environmental effects of food waste?

•

Prompt: Do they teach about food waste reduction strategies at home and
school?

How do they integrate it with academic standards?
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How much time do they spend teaching about food waste?
If not very muchWhat do you think would encourage them to spend more time teaching
about food waste?

b. If noWhat are some reasons why they might not teach about food waste in their
classrooms?

What might encourage them to teach about food waste in their classrooms?

Section 3: Food waste education outside the classroom:

4. Do students learn anything about food waste through other means outside the classroom?
a. If yesWhat do they learn about food waste?

Where do they learn about it?
•

Prompt: Posters in the cafeteria or hallways, cafeteria workers,
presentations, guest speakers in class or assemblies, games, field trips?

•

Prompt: Are there any places outside of school where students learn about
food waste? The YMCA, the library, etc.

b. If noWhat, in your opinion, would be a good way to teach kids about food waste?
•

Prompt: Posters in the cafeteria or hallways, cafeteria workers,
presentations, guest speakers in class or assemblies, games, field trips, in
the classroom?

•

Prompt: Are there any places outside of school where students should
learn about food waste? The YMCA, the library, etc.
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Those are all of the questions I have. Your responses to these questions will remain confidential.
Before we end, is there anything else that you would like to share?
Would you like me to send you the transcription for your interview so you can review it before I
analyze it, for member checking? Thank you and have a great rest of your day.
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APPENDIX E: POST-FOOD WASTE TEACHER INTERVIEW
QUESTIONS

Interviewer:
Interviewee (first name only):
Date and time of interview:
Location of interview:

Thank you very much for taking the time to do this second interview with me.

Again, this interview is entirely voluntary; you are free to withdraw from the interview at any
point. There are no right or wrong answers in this interview. I am interested in your perceptions
and interpretations of the questions.

This interview should take about 30 minutes. Everything you tell me will be kept confidential. No
one will be able to associate your name with this interview except for the members of my research
team and me. It will be helpful for me to record our conversation so I can transcribe and review it
later. For safety purposes, the recorder will be locked up in a restricted lab until a copy of the
interview is saved to a restricted computer. Once I transcribe the interview, the recording will be
deleted. Do you feel comfortable with all of this? Do you have any questions?
Thank you again for your willingness to participate in this interview. If you’re sure you don’t have
any questions, let’s begin.

Section 1: Teacher attitudes towards food waste lessons:
1. What did you like about the food waste lessons that I delivered?
•

Prompt: How adaptable do you think the lessons are to fit your classroom?

•

Prompt: How adaptable do you think the lessons are to fit other classrooms?
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•

Prompt: How much work do you think the lessons would be to include in your
curriculum?

•

Prompt: How well did the lessons incorporate academic standards?

•

Prompt- How well did the lessons convey the objectives of the food waste
curriculum?

2. What did you not like about the food waste lessons that I delivered?
•

Same prompts from above

Section 2: Teacher intentions to use lessons:
3. Do you intend to use the food waste lessons in your curriculum in the future?
a. If yesWhat made you want to use these lessons in your curriculum?

How do you plan to use these lessons in your curriculum?

b. If noWhat makes you not want to use these lessons in your curriculum?
How would you choose to teach about food waste in your curriculum?

Those are all of the questions I have. Your responses to these questions will remain confidential.
Before we end, is there anything else that you would like to share?
Would you like me to send you the transcription for your interview so you can review it before I
analyze it, for member checking? Thank you and have a great rest of your day.
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APPENDIX F: FOOD WASTE DATA SHEET

ID

Grams of
food wasted

Notable food waste

